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Abstract i the di.cl «ur 

„d lm>l .dBi»i.tr.tio» of virtually 1»» "» 

M 4. described which contain* * 
x m^^wn^T^ Hill* ln „ olybl . ln „.t.r 
medicinal .ub.tanc. vhicb i. virtu, y _fc y0lelo gic.lly 
and lipophilic _dU «- on. or ^J^.^ 

tol.r.t.d ^™ t " t ~ t l'\""*i£Zl «nn«, which 
or .oluhl. in w.t.r *» -^^^^nL or -or. 

— Pr T fc t .! ^ t 7r fr.. — "t.r-«i.cibl. 
physiologically tolerated, water ^loyd 

, *f.i Thi. medicinal pr.p.r.tion i. amp* y 
solvent (.). Thi. ~ f otf aft#r 

t^rr* ~. * i., r r -. 
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BOECBST. J^M^O"* HOB93/F345 Dr.»/p. 

Deecripti n 

.ad dermal admlni.tration of virtually la 

^ ^ance. and * P~c.« *or 1*. production 

4 « t ion relate, to a medicinal preparation contain- 
Tbe invention relate, c vlrt ually ineolubla 

lng . medicinal .ub.tanc. which i. vi Y 
in vater and lypophilic media, and on. or mo P T 

water-olubl. or .oluhl. in water in m 
MM i.r which euh.tance. are pre.ent in di..oo. 

water -mi .cible eolventU) . 

4. * .alution and i. employed 

buccal rout© enc«x»**jr 
w ter-free. 

Medicinal preparation. - "^JST^^ 
, difficultly .olubl. in water have already t». 

BPB -0««.285 de.cribe. preparation, of 
BP_B °' 2 ' * . mrm difficultly .olubl. in wat.r, which 
stance, which are ""^ p. r .„ter.l injection and 
preparation, ar. .uitabl. f or P ld#) , „ 

, 5 esrul.ifi«r le.g. BC T" , Kion _ ^ are 

i »r«,aration. ar. eu.p.n.ion./emul.ion. ana 
»al preparation ^ ^ prepar . 

.dmini.tered a. .uch. »u. to tne , 1|>tration t O 
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a _ 4i C onp nent, two complex 
r. (BLB , 10 -»< « » 4 . 

r:r aim";.;^.'^.' - — — in 

til. «■» „t.r-«r.a proration 1. «1Y 

'^ZTZ Ji - — «— <•••• - - 

for* of gelatin capsules) . 

t>« x 4 129,309, medicinal substances 
in accordance with DB-A-4,129 di „ elv . d with 

which are difficultly -^^V ^ non- ionic eurfece- 

tb . .id of lipophilic ^ ii ^;°;^ ceutic .iiy 

active substance, and water-mi-cib 1.. V* 

.tillable li^ide. The water- ^ following 

t . r .d orally -*« - J^S^ composition 

s ions are formed. 

-~ faction solution* of drugs 
DB -A-2.730.570 relate, to ^ „. t . r , whlc h 

which are poorly .oluble « to£ coablnation with 
.olution. are based purely on ~£ — phoBphe . 

natural micelle formers (e.g. giyco 
lipids (e.g. egg lecithin). 

are water-containing finished 
ft. medicinal ^ ^ wbic h contain 

, .olution. which are .table x high 

. very high content of £ nnde.irabl. in 

^ ft € surface-active substances is u»u*» 

r n:. .v. „u.«i» «» - — — — • 
• — -Tjrr—rri.i* »~ — 

■""'T a ™* pyuria.. » ■«■— 
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compound-containing liposome, from medicinal .ub.tanc a 
wbicb ar difficultly soluble in wat r using pur ly 
.ynthstic phospholipid, and employing acetic acid a. 
.olvent. with subsequent neutralization. The preparation 
5 contain, water and is free from organic solvents. 

However, lipo.om. formulation, are unsuitable for us. a. 
finished pharmaceutical, owing to the *~ 
lecithin, (hydrolysis of the phospholipid.) and their 
property of fusing to form larger structure, (aggre- 
10 gation) . 

A process for preparing active compound-containing 
liposome, from water-soluble, biologically active com- 
pound, i. d..crib.d in BP-B-0,158.441. The active com- 
pound and the membrane lipid which i. nitstt. for thi. 
15 purpose are dissolved, where appropriate using auxiliary 
.ubstance. which are s*mbran. -stabilising or which 
promote permeability, .ucb ... for example. 
or fatty acid sorbite esters, in a solvit which i. 



promote permeability, .ucb ... for example, chol-t.rol 
or fatty acid sorbite esters, in a solvent which is 
^i.cibl. with water. In addition, a defined quantity of 
0 water is added, depending on active compound and mod. of 
.d-ini.tr.tion. After further addition of so-called 
.xce.. w.t.r. and under .p.cific preparation conditions, 
liposome, are formed which contain hiologically active 
compound, enclosed by the membrane lipid. 

i5 A . i. the case for .11 liposome or vesicular formu- 
lations, the water-containing composition, also suffer 
from the instabilities (e.g. hydrolysis and tendency to 
72) which have already been described. In eddition to 
this, when physiologically tolerated solvent, ar. used 
30 these composition, are completely un.uitable. owing to 
30 ZZ ^dissolving power, for employment with medicinal 
.ubstance. which are practically insoluble. 

water-containing and water-free preparation, for the 
production of -called .olution aerosol, are al.o 
35 described in BP-B-0,158.441. Owing to the condition of 
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t m r eol t mulation), any 
tOT »t»<m t lit . • ■ »» » . hyto .=.rfc d. 

nation* 

..dicinaX .ub.tanc.. which ar. _r..« 1 ' are 

di£ r^Vh^^ r 

ce ^o..d of . highXy P .th«.l»4«t.r. 

cholin. content > 95 , fot the non .i»v..iv. 

Tb e»e foxwuXation. ar. cn±y ^ {om o£ 

.deration of -.dicinaX .«h.t«c« in 

Upo.o».-Xi*. ^^^L^^ility prohi- 
BUb .tanc. Th.y too .uffr **~ * ln r..tric- 

r~ r*v;r;r m r« ju- 

coutical*. 

o bj ect und.,Xyin fl th. invention wa. to a-iX-hX. 

, . pha^ticxxy r m.ahx. -y-» £ the 

finiahod pha»ac.»tic.X £" J d ° ^ atoinl .. 

p.r.»taraX and th. .nt.r.X, d.x«aX and u 
'ration of ».dicin.X .ub.tanc.. which ar. vir 
r.olubX. in vat.r and XipophiXic ».dia. 

*>.. .rrclication. th. foliowinfl point. w.r. 



object: 

1. Par.nt.rai appiicatiom 



a) 

30 
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are virtually insoluble in water and lipophilic 
m die while preventing recrystallixations, i. . the 
formation of uncontrolled, large s lid particle* and 
agglomerate, which (can) give rise to occlusions of 
the capillary vessels. 



aubcutansous/intramuacular 

it wae necessary to improve the local compatibility, 
which was known to be poor, of medicinal substances 
which are virtually Insoluble in water and 
lipophilic media. 

Enteral application: 

it was necessary to improve the absorption, which 
was known to be poor owing to their low solubility, 
of medicinal substances which are virtually insol- 
uble in water and lipophilic media, 

it was necessary to prevent the spontaneous recrys- 
talliaation of medicinal substances, which are 
virtually insoluble in water and lipophilic media, 
from hydrophilic solutions which are miecible with 
gastric/intestinal juice following mixing with 
gastric/intestinal juice. 

Dermal application » 

it was necessary to increase the concentration 
gradient, which was known to be low, of medicinal 
substances which are practically insoluble in water 
and lipophilic media when penetrating the skin in 
association with dermal use. 

Buccal application} 

it was necessary to increase the adsorption/ 
absorption, which was known to be low, of medicinal 
substances which are virtually insoluble in water 
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and lipophilic media in association with buccal »s. 
( ..g. rinsing and gargling solutions) . 

object described is schieved by . .tabl. -lution 
Z£ b..n found, which solution contain. 

tV4#iV 4 - virtually insoluble in water 

a transiently stable (metastatic) 
forms • tran » tb , administration form which 

colloidal dispersion, i..« »• 

is suitl. for parenteral and enteral administration. 

Th. water-free medicinal preparation is designated below 
15 as s dispersion concentrate (PC) . 

X lipophilic medium i- underatood to mean, for example, 
a fatty acid triglyceride. 

Virtually inaolubl. in water and lipophilic media denote. 
Itst the .olubility of the medicinal 
20 or in a lipophilic medium, is 1— than 0.001 %, pr.fr 
ably 1... than 0.00001 %. 

to amphoaurfactant which i. .olubl. in water or soluble 
Tn Z~ in a mic.llar-colloidal manner i. und.r.tood to 
mean a natural ampboeurfactant. 

85 An amphoeurf.ct.nt is a natural, physiological!, , toler- 
^.Hmpholyte, analogou. to the endogenous 
. et ^ tB Jler, B. , Arsneimittelwirkungen (Effect, of 
IrmTrtical.). <th edition, £ 
Keidel, wolf-Dieter, Phy.iologi. (Physiology) ^ 6th 

, 0 Edition, Stuttgart/Mew YorK, 1988) , which i. .olubl. in 
water - -olubl. in water in a mic.llar-colloidal manner. 

Micell.r-colloid.1 denote, that, when water i. .dded. 
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both micelles and coll ids are f rmed (0.1 to 500 nm) . 

Suitable pbysiol glcally tolerated, water-f re and water- 
aiacible aolvant. are, inter alia, aliphatic alcohol., 
glycerol ketal, lactam., H-alkyllactame, amino acid al)cyl 
5 ester, and aminoalcohol acyl eater.. 

The invention therefore relate, to a medicinal prepar- 
ation for parenteral, enteral, dermal or buccal adminis- 
tration containing a medicinal .ub.tanc. which i. vir- 
tually insoluble in water and lipophilic media, wherein 

10 the medicinal substance is dissolved in a solution 
composed of one or more physiologically tolerated ampho- 
surfactant(.>, which i./ar. .olubl. in water or soluble 
in watsr in a »icellar-colloidal manner, and one or more 
physiologically tolerated, water-free and water-miscible 

IS solvent (s) . 

The solution according to the invention is a so-called 
dispersion concentrate and, after mixing with water, 
blood plasma, tissue fluid or digestive juices, 
spontaneoualy (without energy being supplied) forms 
20 metastable, micellar-colloidal dispersions which contain 
the medicinal substance which is virtually insoluble in 
water and lipophilic media dissolved in a micellar- 
colloidal manner or disseminated in a colloidally 
dispersed manner. 

25 in each case depending on the mode of administration, the 
solution is in a citable form for administration either 
in the undiluted state or following the addition of water 
which, where eppropriate, contains buffering substances, 
taste corrigents, a physiologically tolerated solvent 

30 which is miscible with water in any ratio, and/or a 
physiologically tolerated hydrophilic colloid which is 
soluble in water. 

The invention further relates to a process for producing 
the s,edicinal preparation, wherein the medicinal 
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eubetanc which is virtually insoluble in vat r and 
lipophilic media ia dissolved, at room temperature or at 
an insignificantly higher temper.tur and while stirring, 
in the water-free solution of the amphosurf actant (a) and 
in the water-free and water-miecible advent (a). 

When carrying cut the process, it ia expedient to exclude 
oxygen, i.e. the proceaa ia carried out, for example, 
under K 2 protective gae. 

X temperature which ia insignificantly higher denotes 
temperatures up to 50»C, in particular up to 30»C. 

When carrying out the process according to the invention, 
a clear solution is formed which is physically stable in 
storage, i.e. -van after atanding for a relatively long 
psriod of time (> 1 year) under the customary storage 
conditiona C5«C, -23«C, ♦«0»C), no medicinal substance 
or auxiliary substance separatee out from the aolution. 

The diapersion concentrate according to the invention 
preferably contain, from 1 to 20 % of medicinal aub- 
stance, from 1.0 to 50 %. in particular from 3.75 to 
27.5 %, of amphoeurf actant, and solvent to 100 % (the 
percentage valuea are percent by weight) . 

The proportiona of the active compounda, amphoeurf actant. 
and solvents are varied within the given concentration 
depending on requirement, (i.e. do.ag. and aolubility of 
the active compound, and auxiliary .ub.tance.) . 

The medicinal preparation (- medicinal form) according to 
the invention makes it possible to market medicinal 
substances which are virtually insoluble in water and 
lipophilic media in the form of clear liquid, which are 
stable in storage <cf. Table 1). 

For parenteral ua. (i.v., i.».. a.O, the clear aolution 
according to the invention of the medicinal substance 
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which is virtually insoluble in water and lipophilic 
media is diluted, prior t injeeti n, with a predeter- 
ain d quantity of wat r which, wher appropriate, con- 
tains th said further additions. Th two liquids are 
mixed by repeated gentle .baking. This results in for- 
mation of the actual homogeneous parenteral adminis- 
tration form (analogy with -parenteralia diluenda", 
German Pharmacopoeia 9). The dilution ie effected in 
dependence on the active compound concentration in the 
dispersion concentrate, the dose of active compound 
required and the volume being administered. After adding 
water, a homogeneous dispersion having a weak opalescence 
is spontaneously formed from the cleer solution (DC) . The 
dispersion is stabla for the period of time until injec- 
; tion demanded for parenteralia diluenda (at least 
2 hours), i.e. neither medicinal substance nor euxiliary 
substance (s) separate (s) out from the parenteral admini- 
stration form, the micellar-colloidal dispersion (ct. 
Table 2) . 

If an enteral administration is envisaged, the clear 
dispersion concentrste according to the invention is 
poured, for example in order to obtain a monodose, into 
hard or soft gelatin capsules using known methods, end 
then taken orally. It is also possible to administer the 
25 solution on sugar, for example. Drinking ampoule, can 
else be filled with the necessary quantity of di.per.ion 
concentrate, which can be drunk efter adding water. 

If a dermal administrstion is enviseged, the cleer 
dispersion concentrate according to the invention is 

30 poured into containers which are suitable for the dermal 
sdministretion, for example a glass bottle on which a 
metering pump is mounted or a plastic squeeze bottle, for 
example made of polyethylene, and applied dropwiee, in 
accordance with the valid dosage instructions envisaged 

35 for the active compound, to the intended skin area, and 
massaged gently into the skin. 



0 
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If a buccal .dministrati n is envisag d, the clear 
di.per.i n concentrate according to the invent! n is 
poured int container, which ar suitable £ r th buccal 
administration, for example a gl... bottle on which a 
dropper or metering pump i. mounted or a pla.tic monodose 
container, for example made of polyethylene, and intro- 
duced, in accordance with the valid dosage in.truction. 
envieaged for the active compound, without adding water 
or .1.. after adding water, into the buccal cavity, being 
employed ae a rinsing or gargling solution with the aim 
of achieving buccal ad.orption/ab.orption of the medici- 
nal substance. 

Special phospholipid fixtures of natural origin (soybean 
or egg) which have a phosphstidylcholin. content of from 
20 to 90 %. preferably of from 40 to 80 %. and which are 
.olubls in water or are soluble in water in a micellar- 
colloidal manner, are employed a. amphosurfactant. 

I» eddition. these phospholipid mixture, can also contain 
phosphatidyl.thanolamine. pho.ph.tidyls.rine. phospha- 
tidylinositol. pho.ph.tidylfllyc.rol .nd fr.. pbo.phstidic 
ecid.. .uch ... for example, th. commercial product. 
Epicholin 75*. Pho.pholipon 50* and Lipoid S75 . 

in principle, .ynth.tic and .emi-.ynth.tic pho.ph.tide. 
M y al.o be employed provided they po..e.. the .olution 
prcpertie. which h«v. b.en d..cribed. 

Suitable phy.iologic.lly toler.ted, wet.r-fre. and ^wat.r- 
mi.cible .olvent. .r. monohydric or polyhydric aliphatic 
alcohol., (e.g. sthanol. l.l-iminodi-2-propanol or 1.2- 
propan.diol) and/or .ther alcohol, (e.g. t.trabydrofur- 
furyl .lcohol polyethylene glycol ether, (e.g. Glycofurol 
75*)) and/or glycerol ketal (e.g. 2-dimethyl-4-oxymethyl- 
l,3-diox.l«. (.uch .. •solk.tal) and/or lactams (e.g. 2- 
ketopyrrolidine., .uch a. 'soluphor P) and/or H-.lkyl- 
lactam. (e.g. H-methylpyrrolidon.) and/or H-.cylamino 
acid .lhyl N-cylamino .lcohol .cyl ..t.r.. 
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acylamino alcohol enters r the corresponding 
guaternization product, or amino acid alkyl eaters. 
Monohydric or polyhydrlc aliphatic alcohols, in par- 
ticular 1.2 -propanediol sad tetrabydrofurfuryl alcohol 
5 polyethylene glycol ethers (e.g. Glycofurol 75 and 
Tetraglykol*) are preferably employed. 

All substances which are appropriate for enteral, 
parenteral, dermal and buccal applications, and %fhich are 
virtually insoluble in water and lipophilic media (solu- 
10 bility preferably less than 0.00001 %) . are suitable for 
use as medicinal substances. Those which are particularly 
suitable are: 

1. Anti-AIDS agents, such as protease inhibitors, e.g. 
H,N*-bis C (28- (1, 1-dimetbylethylsulfonylmethyl) -3- (1- 

15 naphthyl)-propionyl)-L-valyl] -28. 5S-diamino-l. 6- 

diphenylhexane-3R.4R-diol (also designated as HBY 

793) 
and 

4-isopropyloxycarbonyl-5-methoxy-3-methylthiomethyl- 
20 3,4-dihydroquinoxaline-2 (1H) -thione (also designated 

as HBY 097) 

2. Antirheumatic agents and antipsoriatie agents, such 
as leflunomide, 2-cyano-3-bydroxy-N- (4-trif luoro- 
methylphenyDcrotonamide and 2 - cyano - 3 -hydroxy- 3 - 

25 cycloprOpyl-H- (3-methyl-4-trifluoromethylphenyl)pro- 

penamide 

3. Antimycotic agents, such as clotrimaxole, mico- 
nazole, econaxole, bifonaxole, rilopirox, 
ketoconaxole, and itraconaxole. 



30 



4. Antidiabetic agents, such as glibenclamide, glime- 
piride. 

5. Diuretic agents, such as furosemide and piretanide. 
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Medicinal substances which are s nsitive to hydrolysis. 
£ r exampl medicinal substances of recombinant origin, 
e.g. hirudin and its structural analogs having the 
appropriate ectivity. are also particularly suitable for 
5 use as medicinal substances. 

The medicinal preparation may also contain additional 
auxiliary substances which must dissolve in the water- 
free, water-miscible solvent. 

Examples of additional auxiliary substances which the 
10 dispersion concentrate can contain are hydrophilic 
colloids, in particular polyvinylpyrrolidone (e.g. 
•nollidon types) , for example in a quantity of from 1 to 
10 %. 

Further examples of suitable auxiliary substances, apart 
15 from the hydrophilic colloids which have alreedy been 
mentioned, are non-ionic, surface-active substances, e.g. 
polyethylene glycol glycerol triricinoleate (e.g. Cremo- 
phor BL) and/or ionio surface-active substances, e.g. 
l,4-biB(2-etbylbexyl)sulfosuccinate Na (e.g. Aerosol 

20 OT) . 

If it is expedient to add further auxiliary substance., 
the process according to the invention is carried out as 

follOWSt 

The water-free and water-miscible solvent (s) is/are 
25 homogeneously mixed and dissolved with the amphoeurfac- 
tant and the remaining auxiliary substances, including 
the hydrophilic colloid as well; the medicinal substance 
which is virtually insoluble in water and lipophilic 
media is subsequently likewise dissolved in this mixture 
30 while stirring/rotating. 

As a rule, no further auxiliary substances are mandatory 
for the water-free and water-miscible dispersion concen- 
trates. For this reason, the material loading is 
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extremely low in th. case of enteral, dermal and buccal 
administration, and ale , in particular, in th caee of 
par nteral r buccal administration following dilution 
with water. 

The water-free and water -mi scible preparations are 
physiologically unobjectionable; they can be administered 
in precise doses and are stable in storage (cf. Table 2). 

in order further to explain the invention, the following 
examples are citedt 

Example It Preparation of dispersion concentrate (DC) 
(General Instructions) 

The medicinal preparation (DC) according to the invention 
comprises the components medicinal substance (- virtually 
insoluble in water and lipophilic media) , the auxiliary 
substance A (- water-free solvent which is miscible with 
water in any ratio) , the auxiliary substance B (- ampho- 
surfactant which is soluble in water or is soluble in 
water in a micellar- colloidal manner), and, where appro- 
priate, the auxiliary substance C (- non-ionic or ionic 
surface-active substance which is soluble in water) 
and/or, where appropriate, the auxiliary substance D (- 
hydrophilic colloid which is soluble in water) . 

Auxiliary substance A is initially introduced into a 
preparation vessel which is suitable for preparing 
solutions, and the auxiliary substance B is introduced in 
portions while stirring. Depending on the temperature 
(max. ♦50»C) and the efficiency of the mixing and stir- 
ring equipment, a clear solution is formed within 
1-2 hours. 

After that, the auxiliary substances C and/or D are, 
where appropriate, added stepwise at room temperature. 
The clear auxiliary substance solution (ASS) is formed 
after about 1 hour. 
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Th medicinal subatanc ia introduc d into the ASS. A 
clear solution, the DC, is form d after a ah rt vhil . 

After that, a preoeure filtration ia carried out, at 2- 
2.5 bar, through a polyamide membrane having a pore width 
of 0.2 fax. Subsequently, the primary packings, correspon- 
ding to the mode of adminietration, are filled with the 
solution. In the caae of parenteral administration, 
aingle-dose containera are filled with the DC, which is 
sterilised (20 min., 120»C) in the final container (- 
injection vial) . 

All operationa are carried out with oxygen to a large 
extent being excluded (uae of H, protective gas) . 



Bxanple 



DC Coaponanta tag/g] 
Medicinal aubataaeat H8Y 793 
At i, 2 -Propanediol 
A i Olycofurol 75 
Bi Ipiehelia 75 



10.00 10.00 40.00 40.00 

740.00 - 

0CS.00 035.00 710.00 

350.00 135.00 135.00 350.00 



The medicinal preparation DC is stable in atorage. Table 
20 1 shows the medicinal substance stability and clarity 
stability of formulations of different concentrations and 
having been produced by different proceasea and with 
different loadinga in the final container. 
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Table 1 Medicinal substance stability 



Bxaaple 


3 


4 


4 

(atarilixad 30 
ai&M 121*C) 


PC content of madicinal aubatanca 








(HPLC) lag/100 ng] alter 6 months 








Initial ralue 


1.01 


4.13 


4. IS 


Rafrlgarator 






3.90 


SIT 


1.00 


4.05 


3.90 


♦40 # C 




4.03 


3.97 



Clarity stability 



The dispersion concentrates remain clear under all the 
storage conditions (6 months in a refrigerator, at room 
temperature (RT) or at 40 # C) . 

Example 6 

Preparation of the parenteral administration form 
(General Instructions) 

The medicinal preparation (DC) contained in single-dose 
containers - preparation according to Example 1 - is, for 
parenteral administration, converted into the actual 
administration form using a prescribed volume of water. 

A metastable, micellar-colloidal dispersion having an 
average particle diameter of about 150 nm and a site 
distribution in the range from 80 to 250 nm is rapidly 
constituted from the clear DC after repeated gentle 
shaking with the prescribed volume of water. 

Depending on the concentration being used, and on the 
composition of the DC, the pH varies in a range from 5.6 
to 6.4. The osmolality is about 500 mOsmol/kg. 
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The administration form (» micellar-c 11 idal dispersion) 
conforms to the requirem nts for "s luti ns for injec- 
tion" or •solutions for infusion" in accordance with 
German Pharmacopoeia 10. 

5 Table 2 shows the chemical and physical stability after 
standing for 6 hours at room temperature. 

The dispersion concentrates in Examples 7, 8 and 9 were 
prepared in accordance with Example 1, and converted into 
the administration forms of Examples 7, 8 and 9 in 
10 accordance with Example 6. 



'.'■ft?. 
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Table 2 







Ex amp la 7 


amp la 9 


Exampla 9 




Component 


DC or adminis- 
Oration form 

tag/v.J 


PC or adminis- 
tration form 
Img/v.J 


DC or adminis- 
tration form 
Img/v.) 




Msdiolnal aubatancai 
HBT 793, 95.7 % strength 


5.73 


23.91 


23.95 


5 


Is Ipionolin 75 


69.50 


59.50 


49.30 




At Qlycofurel 75 


450.77 


4(3.54 


463.54 




©C iwg/v.) 


356.00 


555.00 


556.00 





■•tor 


5000.00 


5000.00 


2222.73 




Administration form 


5556.00 
(. l mg/ml) 


3355.00 
(. 4 my /ml) 


2773.75 
<• 6 mg/ml) 


10 


Content of activa compound 


(BPLC) tmg/v.) 






0 hour* 
aftar 6 boors 


1 5.59 

! s#i3 


23.55 
23.55 


22.73 
22.92 




Avsraga particla diiMttr 
IBM, RT1 # 




15 


0 hour* 
aftar 6 hours 


! 14 '* 3 
J 151.4 


123.9 
127.3 


165.5 
167.6 




Polydispsrsity l*T) 






0 hour* 
after f hour* 


0.245 
0.175 


0.237 
0.290 


0.293 
0.241 



20 *) measured using a photon- correlation spectrometer 
(Autosiier 2c, from Malvern) 
v. denotes vial/final container 



Table 3 shows the analysis of pharmacokinetic investi- 
gations following intravenous and subcutaneous adminie- 
25 tration of Examples 7 and 8 to the mouse. 

The investigations were carried out as follows i 

The preparations were administered intravenously, subcu- 
taneously or orally, by gavage, to female KMRI mice aged 
about 6 weeks. At specified times, cardiac puncture was 
30 carried out, under anaesthesia, on in each case two or 
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thre mic . Th anaesthesia was achieved by the intra- 
perit n al administration £ 0.3 ml f a ur thane so- 
lution (0.2 mg/ml) . The hi d that was removed was stored 
at 4°C until it had c agulated and then centrifuged. The 
5 serum thus obtained was centrifuged once again to purify 
it (Bppendorff centrifuge, model 5414, 5 min.) . The serum 
was stored at -20°C until it was analyzed. 

The samples were analysed using HPLC, with an ether 
extraction first being carried out in the case of HBY 793 
10 analysis. The content was determined by fluorometry. 



Table 3 



Nod* of 
administration 


Bxanple 


Dose 


ABC 
tag X 
b/ml] 


AUG/ 

Dose 


t/2 
[min.) 




7 


8.4 


2932 


301 


221 


I i.v. 


8 


50.0 


6699 


134 


78 
[hours] 


i.e. 


7 


4.1 


347 


•4 


2.2 


B.C. 


8 


16.3 


469 


20 


2.9 



AUC - Area tinder the curve 



Table 3 shows that complete absorption does not occur in 
the case of s.c. administration (standardisation! i.v. 
administration - 100 % bioavailability) . 



Local compatibility is good under all test conditions. 

The dispersion concentrates of Examples 10 to 14 are 
prepared in analogy with Example 1. 
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Example 


10 


11 


12 


13 


DC Ccxxxd nenti [ma/o] 










Medicinal substance i 


10.00 


10.00 


10.00 


30.00 


HBY 793 










A: 1,2 -Propanediol 


490.00 


865.00 


- 


- 


As Glycofurol 75 




a* 


928.00 


845.00 


Bs Epicholin 75 


250.00 


62.50 


46.50 


62.50 


Cs PEQ-7-glycerylcocoate 


250.00 








Cs Cremophor 8L 


• 


62.50 


15.50 


62.50 




Example 


14 


15 


16 


17 


DC Component* [mg/g] 










Medicinal substances 


40.00 


40.00 


40.00 


50.00 


HBY 793 










As Glycofurol 75 


785.00 


797.50 


723.00 


725.00 


Bs Epicholin 75 


125.00 


62.50 


93.500 


125.00 


C: Cremophor EL 






93.50 




Ds Kollidon 17 (PVP) 


50.00 


100.00 


50.00 


100.00 



Table 4 shows the analysis of pharmacokinetic investi- 
gations carried out on formulations containing auxiliary 
20 substances of the groups C) and D) following intravenous 
administration to the mouse (experimental description) 
cf. investigations of Examples 7 and 8). The concen- 
tration <C) of active compound was ascertained after 
60 minutes. 
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Table 4 





Mod* of 
•dainiitrfttion 


Kxunpla 


Dob* 

img/kg} 


C, €0 mln. 
log/ml] 


AUG 
[&gxh/al] 




i.v. 


10 


9.9 


196 


851 


5 


i.v. 


13 


29.7 


8049 


6397 




i.V. 


17 


33.5 


1073 





Local compatibility is good. 



Table 5 shows the pharmacokinetic analyses carried out on 
formulation* having different medicinal eubatance/ 
10 auxiliary aubatance ratioa following eubcutaneoua admin- 
iatration to the mouee (experimental description; cf. 
investigation* on Examples 7 and 8) . 



Table 5 



15 



Kxaspl* 


lUdlciaal ■ub»t»nc«/»uxil- 
lary »ub»t«nc* ratio 
(parti) 

Medicinal •ub»t*nc«i B) i X» 


Doi« 

[mg/kg) 


AUD 

[ngxh/nl) 


AUD/Doia 


4 


1 i 3.125 I * 


20 


1818 


90.9 



15 


1 : 1.560 : 2.5 


20 


1815 


92.6 


5 


1 : 6.250 s - 


40 


3627 


90.7 


15 


1 : 1.560 t 2.5 


33 


3219 


96.7 



ATO ■ area under the data 



20 The dispersion concentrates of Examples 18 to 24 
prepared in analogy with Example 1. 
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-'■■*:..: 


KX89Dpl# 


18 


19 


20 














: • • . ■ ••' \ 

' ' ' * ? 1 
' * ' * ' % . 


ltodlclnal ■ub»tanc#i 












BPY 097 


20.00 


20.00 


20.00 


50.00 




At Olycofurol 75 


855.00 


792.50 


817.50 


762.50 


■ •'. 


Bi Spicholln 75 


125.00 


93.75 


62.50 


93.75 


■*•' ".; *- -.' 


Ct Crmophor XL 




93.75 




93.75 




Di Kollldon 17 (FVP) 


• 




100.00 







Exnpl* 


22 


23 


24 


DC Conpon«nt» lmg/g) 








Itedlcinal •ub»t*nc»: HBT 097 


50.00 


100.00 


200.00 


At 1,2 -Propanediol 


762.50 


• 




Ai Olycofurol 75 




618.75 


518.75 


Bt Bpicholln 75 


93.75 


93.75 


93.75 


Cs Crraophor XX* 


93.75 




187.50 


J Ci Craaophor RB 40 




187.50 





20 



Table 6 shows pharmacokinetic analyse* carried out on 
different formulations containing the medicinal substance 
HBY 097 which were administered to different animal 
species using different modes of administration. 



.:'r.'; : v " 
... 



■? • VIS" 



25 



The investigations in the mouse were carried out as 
indicated under Examples 7 and 8. The tests were carried 

out on the dog es follows. 

Dog i 

Male dogs (beagles) , having a bodyweight of about 20 leg, 
were placed in Individual cages approximately 16 hours 
before beginning the experiment. Until the end of the 
experiment, the animals were not given any feed but had 
unrestricted access to drinking water. In the case of the 
oral administration, the dogs were in each case given the 



"^3 
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test pr paration in capsules, which w re pushed deep into 
th pharynx. The dos was rins d down with appr ximately 
20 ml of tap wat r using a 20 ml syringe. 

Intravenous administration of test preparations was 
effected by injecting them into the antibrachlal cephalic 
vein, care being taken to ensure that this same vein was 
not used during the experiment for removing blood 
samples. 

At the scheduled times, 5-6 ml of blood were in each case 
collected in heparinized sampling tubes by puncturing the 
antibrachial cephalic vein. The samples were placed in an 
ice bath for about 1 hour and then centrifuged (10 min., 
3, 000 rpm at 4°C) • The heparinized plasma was centrifuged 
once more to purify it and subsequently stored at -20°C 
until it was analysed. 

Analysis 

The samples were analysed by BPLC, with a precipitation 
with acetonitrile being carried out before analyzing for 
KBY 097. The content was determined by measuring the UV 
absorption. 

Table 6 



Animal 
Species 


Node of | 
administration 


Example 


Dose 

[mg/kg] 


AUC 
[ngx h/ml] 


Mouse 


i.v. 
p.o. 


19 
22 


7.4 
16.0 
100.0 
100.0 


668 
2703 
2322 
4275 


Dog 


i.v. 
i.v. 


23 
19 


5.3 
1.7 
2.0 


6188 | 
925 
956 


The dispe 
prepared 


rsion concentrates of Examples 25 to 41 were 
in analogy with Example 1. 




' ':■ •■.••■*• 
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Example 


25 


26 


27 


28 1 




DC components [mg/g] 












Rilopirox, dermal 


10.00 


10.00 


• 






Lef lunomide, dermal 


- 


- 


10.00 


10.00 




At 1 9 2 - Propanediol 


- 


- 


740.00 


740.00 




Ai Glycofurol 75 


865.00 


740.00 








B: Eplcholin 75 


125.00 




250.00 


187.50 




Bt Lipoid S 75 




187.50 








Ct Cremophor KB 40 




62.50 




62.50 






Ixtapl* 


as 


30 31 


33 


33 


34 


DC coapoatnts (ag/gl 












OliMpirld*, p.o. 


10.0 


19.0 








!tr»coaatol«# 




5.0 


5.0 


9.0 


5.0 


At 1,3 -Propanediol 


S07.S 










A i Olyoofurol 75 




C99.0 749 


.0 770.0 


170.0 


403.5 


Si Bplebelift 75 




390 


.0 135.0 


135.0 


135.0 


Si Fbovpbolipoa 50* 


42.5 










St Lipoid • 79 




139.00 








Ct Cr«aophor KB 40 




139.00 






107.5 


Ct Myxij S3 


95.00 










Ct Dioc tyl - vul f osucciaato 


35.00 










Dt Roll i doe 17 (FV») 




50.00 


100.00 
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Example 


35 


36 


37 


PC coaponanta (ag/g] 








2 -Cyaao-3 -hydroxy -N- (4 -trif luoro- 
sethylphexiyl ) crotosaaide 


10.0 ag 


50.0 ag 


50.0 ng 


Xi 1,1- lainodl - 2 -pr opanol 




50.0 mg 


50.0 ag 


A* Olycofurol 75 


740.0 ng 






At 1#3 -Propanediol 




775.0 ag 


650.0 mg 


Bs Lipoid 8 75 


250.0 ng 


125.0 ag 


250.0 mg 





Example 


38 


39 


40 


41 


10 


DC component* [ag/g] 












Furoeeaide 


15.0 ag 


10.0 ag 








Piretanido 




• 


5.0 ag 


5.0 ag 




At Olycofurol 75 


685.0 mg 


740.0 ag 


770.0 ag 


870.0 ag 




Bt Bplcholin 75 




250.0 ag 


125.0 ag 


125.0 ag 


15 i 


Bt Lipoid 8 75 


125.0 ag 










Ci Creaophor KB 40 


125.0 ag 






• 




Dj Kollldoa 17/pvp 


50.0* ag 




100.0 ag 






v ■?■.£* "V* ft j* 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. * »©dicinal preparall n for parenteral, enterals 
dermal or buccal administration c ntaining a medici- 
nal aubetance which ia virtually inaolubla in watar 
and lipophilic madia, wharain tha medicinal eub- 
atanca ia dieeolved in a aolution composed of one or 
mora phyaiologically tolerated amphoaurfactant (a) , 
which ia/are aoluble in water or eoluble in water in 
a micellar-colloldal manner, and one or more phyaio- 
logically tolerated, water- free and water-miecible 
aolvent (a) • 

2. The medicinal preparation aa claimed in claim 1, 
which containe further phyaiologically tolerated 
auxiliary eubatancee which are aoluble in the water- 
free, water-miecible aolvent. 

3. The medicinal preparation aa claimed in claim 1, 
which additionally containe a phyaiologically toler- 
ated hydrophilic colloid, and/or phyaiologically 
tolerated, non-ionic or ionic, eurf ace-active eub- 
atancee. 

4. The medicinal preparation /aa claimed in claim 1, 
wherein the amphoeurf actant ia a phoepholipid mix- 
ture having a phoephatidylchollne content of from 40 
to 80 %, and the aolvent ia 1,2 -propanediol or 
tetrahydrofurfuryl aloohol polyethylene glycol 
ether. 

5. The medicinal preparation aa claimed in claim 1, 
wherein the medicinal eubetance ie an an ti -AIDS 
agent, an antirheumatic agent, an antipaoriatic 
agent, a diuretic agent, an antimycotio agent or an 
antidiabetic agent. 

$. Water-containing diapereion for the parenteral, 
enteral or buccal adminiatratlon of medicinal 
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substances which are virtually insoluble in water or 
lipophilic media, wherein the m dicinal preparation 
as claimed in one f claims 1 to 5 additi nally 
contains water which, where appr priate, c ntains 
physiologically tolerated buffering substances, 
taste corrigente, a physiologically tolerated sol- 
vent which is miscible with water in any ratio, . :..V \l^C 
and/or a physiologically tolerated, hydrophilio 
colloid which is soluble in water. 

A process for producing a medicinal preparation as 

claimed in claim 1, wherein the medicinal substance V : '/Vfc : 
which is virtually insoluble in water and lipophilic . 
media is dissolved, at room temperature or at a 

temperature which is insignificantly higher, in the r^^p^ 
water- free solution of the amphosurf actant (s) and 

the water-free and water -miscible solvent (s) • : 'A^-<^ 

A process for producing a water-containing disper- ' V; .&* 

sion as claimed in claim 6, wherein a medicinal 
preparation as claimed in one of claims 1 to 5 is 
dispersed in water which, where appropriate, con- 
tains physiologically tolerated buffering sub- 
stances, taste corrigente, a physiologically toler- 
ated solvent which is miscible with water in any 
ratio, and/or a physiologically tolerated, hydro- 



v, ".v::'.7-:-v-/ 



philic colloid which is soluble in water. '^MMh§. 



